Introduction
It is well documented that lower socioeconomic position (SEP) is associated with poorer health (The World Bank, 1993; Wilkinson and Marmot, 2006) , even in highly developed welfare societies (Mackenbach et al., 1997; Kunst et al., 1999; Silventoinen and Lahelma, 2002; Mackenbach et al., 2003; Strand and Tverdal, 2004; Roos et al., 2005; Rognerud and Zahl, 2006) . Much of the social inequalities in health are due to lifestyle diseases (Kunst et al., 1999; Mackenbach et al., 2003; Strand and Tverdal, 2004; Avendano et al., 2006) . Previous studies indicate a more healthy diet among those in higher social classes (Perrin et al., 2002; Giskes et al., 2006) .
Commonly used indicators of SEP are education, income and occupation. Although related, these indicators represent different aspects of the relationship between SEP and health, and can therefore not be used interchangeably (Galobardes et al., 2007) . Education may influence diet through the comprehension of nutritional information and food labelling. Income determines the potential to afford preferred food. Occupation may affect eating habits during work time, social environment and the lifestyle of colleagues. Furthermore, physical and mental work strain and degree of work control have been reported to influence eating habits (Wickrama et al., 1995; Lallukka et al., 2004; Raulio et al., 2008) . Shift/night workers may in addition encounter special challenges with regard to where and what to eat.
All three indicators of SEP have shown to be associated with dietary habits (Johansson et al., 1999; Mishra et al., 2002; Perrin et al., 2002; Robinson et al., 2004; Metcalf et al., 2006; Lallukka et al., 2007; Petkeviciene et al., 2007; Arkkola et al., 2008) . Previous studies most often use only one or two of the indicators. It is interesting to explore the relative importance of the different SEP indicators, to see which one is most strongly associated with food habits, and if the impact of one is explained by that of another. Food patterns may be explored with the help of factor analysis. This makes it possible to study dietary disparities in a holistic way, not only for single food items or nutrients, as often previously carried out (Perrin et al., 2002; Giskes et al., 2006) . Research in this area is scant. The aim of this paper is to explore associations between food patterns and different indicators of SEP, as well as of the working situation in a welfare society. All three indicators of SEP (education, income and occupation) are used in the analyses. Degree of control over own work and shift/night work are chosen to reflect aspects of the working situation that may affect eating habits.
Methods

Design
The Oslo Health Study was conducted in 2000-2001 by the Norwegian Institute of Public Health, in collaboration with the Oslo City Council and the University of Oslo. All inhabitants born in seven different age groups were invited to participate. The study involved the use of three questionnaires and a health examination. The participants received a letter of invitation and the main questionnaire in the mail, and two additional questionnaires at the examination, which they were asked to complete and return in a prepaid envelope. The study design and questionnaires are described in detail at http://www.fhi.no/hubro-en. The study was approved by the Norwegian Data Inspectorate and the Regional Committee for Medical Research Ethics.
Sample
This article is based on analysis of data from persons born in 1940, 1941, 1955, 1960 and 1970 . Of 34 151 invited persons, 15 186 came to the health examination and/or answered at least one questionnaire. The overall attendance rate was 44.5%. For this analysis, 19% were excluded because they did not return both questionnaires containing food frequency questions (FFQs), and a further 8% were excluded due to X20% missing responses to the food frequency items. The excluded participants were less likely than those included to be female (Po0.001), born in 1940-41 (Po0.001), and from the highest educational group (Po0.001). However, the two groups were similar in income distribution. We also excluded those with no reported work (1314 persons). The total number of persons included in the analyses was 9762.
FFQs
The questionnaires contained questions about 82 foodrelated items (68 foods, 13 drinks and 2 supplements), covering intake of bread, bread spreads, dinner dishes, sauces/dressings, cakes/sweets, fats, fruit, vegetables, milk, fruit juice, soft drinks and alcohol. The FFQs have earlier been validated against intake of the matching food/food group based on a 14-day diet diary (Mosdøl, 2004) . Missing values (2.4% of values) for the food groupings were replaced with the lowest value ('seldom/never'). In all, 67 nonoverlapping food groupings from the FFQs were included in the factor analyses.
Socioeconomic and demographic factors
Years of schooling were recoded into groups according to the Norwegian education system: 'p high school (p 12 years), 'college/university lower' (13-16 years) and 'college/ university higher' (X17 years). Personal income per year was measured in eight groups and recoded into '0-200 000 NOK per year' (0-25 000 h), '200 000-300 000 NOK per year' (25 000-38 000 h) and '4300 000 NOK per year' (438 000 h). The occupational groups were constructed after the EriksonGoldthorpe's scheme, with seven categories (Erikson, 1992) : i Higher-grade professionals, administrators and officials; managers in large industrial establishments; large proprietors. ii Lower-grade professionals, administrators and officials;
higher-grade technicians; managers in small industrial establishments; supervisors of non-manual employees. iii Routine non-manual employees, higher and lower grade. iv Small proprietors, artisans, farmers and smallholders; other self-employed workers in primary production. v Lower-grade technicians, supervisors of manual workers. vi Skilled manual workers. vii Semi-and unskilled manual workers.
These occupational categories were further divided into four groups for regression analyses; higher-or lower-grade professionals (group I and II), routine non-manual employees (group III), artisans and self-employed workers in primary production (group IV) and manual workers (group V-VII). The variables related to working situation were shift/night work (0 ¼ 'no', 1 ¼ 'yes') and control over own working situation, assessed through a question about being able to make decisions about own work. This was recoded from four categories to 1 ¼ 'never/seldom', 2 ¼ 'most often' and 3 ¼ 'always'.
In addition, the following variables were used. Age was divided into '30 years', '40-45 years' and '59-60 years'. Region of origin was assessed through a question about mother's country of birth, and recoded into: 0 ¼ 'Norway', 1 ¼ 'other Western countries' (Western Europe, North America and Australia), 2 ¼ 'non-Western countries' (East Europe, Middle East, Africa, Asia, the Pacific and Latin America).
Household composition was coded 0 ¼ 'living alone', 1 ¼ 'living with only adults', 2 ¼ 'living with children (o18 years)'.
Analyses
Data were analysed in SPSS 14.0 (SPSS Inc., Chicago, IL, USA). Different food patterns were identified using factor analysis with varimax rotation. Varimax rotation was chosen to maximize the variance of factor loadings, and thereby make the factors more interpretable. Each food grouping used to characterize a pattern had factor loadings of X0.35. Four food patterns were identified with eigenvalues 42. A scree plot also supported a four-factor solution. Separate analyses for men and women gave the same patterns with close to the same food groups loading above 0.35. Thus, we chose to report the results from factor analysis for the collected sample (also including those with no reported work, n ¼ 1314). Labelling of the factors was based on our interpretation of the factor structures. Factor scores were divided into tertiles.
Cross tables and w 2 -tests were used to analyse differences between proportions of low SEP groups in each tertile of the Western and the prudent food patterns. Multiple logistic regressions were used to analyse likelihoods of being in the highest tertile of the Western and prudent patterns as functions of SEP and work situation. The analyses were carried out in several steps. The independent variable in model 1 was one SEP-or work-related variable, adjusted for demography. The other SEP variables were added in steps, in the order education, occupation and income, and then work control and shift work (simultaneously), resulting in model 2. Thus, model 2 included all SEP-and work-related variables, adjusted for each other and demography. Only models 1 and 2 are shown in tables. The independent variables were checked for collinearity, and there was no need for exclusion. Significance level was set to Po0.05. There were significant (Po0.001) interactions between SEP and gender, thus we analysed women and men separately.
Results
Characterization of the sample
The distribution of the sample according to demographic and socioeconomic factors is described in Table 1 . Almost one-fourth lived alone, and less than half of the sample lived with children o18 years of age. Around two-thirds of the sample had education from university or college. More than half of the men and about one quarter of the women were in the highest income group. Close to two-thirds of the women were employed in routine non-manual work, and almost one-third of the men were employed in the highest occupational group. More than half of the sample reported to most often have control over own working situation. A higher proportion of women than men reported low work control. In all, 15% of both women and men were shift or night workers.
Characterization of food patterns
We identified four food patterns through factor analysis. The 'Western' food pattern was characterized by high factor loadings for French fried potatoes, hot dogs, hamburgers, béarnaise sauce, coleslaw, pizza, potato salad/mashed potatoes, crisps, mayonnaise and soft drinks with sugar ( Table 2) . The 'prudent' food pattern was based on fruit, vegetables (cooked and raw), dishes with fish (other than fish fingers), beans/lentils, shellfish, oil, oil-based dressings and sour Crude associations between food patterns and SEP Table 3 shows how women and men in the lowest SEP groups were distributed in the different tertiles of factor scores for the Western and the prudent food patterns. The largest proportion of both women and men who were in the lowest educational group (o12 years) or had manual work fell into the lowest tertile for the factor scores for the prudent pattern. Among men, the largest proportion of the manual workers was in the highest tertile of the Western food pattern. The distribution pattern according to income was less consistent.
Western food pattern
Multivariate logistic regressions were carried out in several steps to study the relationships between food patterns, SEP and working condition more thoroughly. The likelihood of being in the highest tertile of the Western food pattern was lower among the higher educational groups for both genders, adjusted for demographic (Table 4 , model 1) and other SEP and work-related variables (model 2). Women and men in the two highest occupational groups and selfemployed women were less likely than the manual workers to be in the highest tertile of the Western food pattern (model 1). For men, these differences remained significant after adjustments (model 2). For women, the difference was no longer significant for the routine non-manual workers and the self-employed when adjusting for education. The odds ratio (OR) in the highest occupation group Abbreviation: NS, non-significant. a P-value for difference between low income or education group or manual workers and the others, from w 2 -tests.
increased with 29%, but was still significantly lower than among the manual workers, however, not so after additional adjustment for income. The likelihood of being in the highest tertile of the Western food pattern was lowest in the highest income group among women (model 1); however, after adjustment for education, the difference between groups was not significant. Women always having control over own working situation were least likely to be in the highest tertile of the Western food pattern, when adjusted for demographic and SEP variables.
Prudent food pattern
The likelihood of being in the highest tertile of the prudent food pattern was higher among the higher educational groups among both genders when adjusted for demographic (Table 5 , model 1), and other SEP and work-related variables (model 2). Women and men in the highest occupational group, and men in the next highest group, as well as all the self-employed were significantly more likely than the manual workers to be in the highest tertile of the prudent food pattern (model 1). Among women, adjustment for education resulted in non-significant differences between the highest group and the manual workers. Among the self-employed, adjustment for education reduced the OR with 29%, income with additionally 2% and work variables 13%, but the OR was significantly higher, also in model 2. Among men, the adjustment for education resulted in nonsignificant difference between the routine non-manual and manual workers. In the highest group and the self-employed, further adjustment for the other SEP/working variables reduced the ORs with 33 and 28%, respectively, and the likelihood of being in the highest tertile was still higher than among the manual workers. In model 1, women in the highest income group, and men in the middle group, had higher odds of being in the highest tertile of the prudent pattern than those in the lowest group. Adjusted for education, the difference was no longer significant for women, and OR was reduced with 2% among men. After additional adjustment for occupation, the difference between the groups was no longer significant. Women who most often or always had control over own work had higher OR than others of being in the highest tertile of the prudent pattern (model 1). Adjustment for education made the difference between 'most often' and 'never/seldom' no longer significant. The OR for the category 'always' was reduced by 12% adjusting for education and another 14% by adjusting for occupation, and was still significantly different from the reference group in model 2. Among men, those most often and always having control over work had significantly higher odds of being in the highest tertile of the prudent pattern (model 1). When adjusted for education, the difference was no longer significant for those most often having control, and the OR was reduced with 11% among those who always had control. Further adjustment for occupation made the difference non-significant.
Discussion
The Oslo Health Study provides an opportunity to contribute to the knowledge about social disparities in diet, because of its large number of participants from different age groups and the combination of FFQs and questions about SEP and working conditions. However, the attendance rate at 44.5% may cause some challenges. An analysis of the nonattendants found a somewhat higher attendance rate among females (OR 1.32) and persons with higher age (OR 2.20 for 59-60 years compared with 30 years), education (OR 1.46 for education from college or university compared with p9 years) and annual income (OR 1.52 for X400 000 NOK compared with o100 000 NOK), but the results were concluded to be robust (Sogaard et al., 2004) . Furthermore, as the focus of this study is on associations, and not prevalence, this is not likely to have weakened the results substantially.
Dietary factors
The exploratory a posteriori approach involved in factor analysis implies that the results reflect the actual situation, rather than any optimal food patterns. However, the 'Western pattern' and the 'prudent pattern' are similar to the 'Western pattern' and the 'prudent pattern' found in other studies (Fung et al., 2001; Osler et al., 2001; Heidemann et al., 2008) . The Western food pattern has been characterized by red meat, processed meat, pizza, French fries and sweets, and the prudent food pattern by high loadings for vegetables, fruit, legumes, whole grain, fish and poultry. These patterns are found to be associated with chronic diseases (Slattery et al., 1998; Hu et al., 2000; Fung et al., 2001; Fung et al., 2004; Heidemann et al., 2008) ; the 'Western pattern' being positively associated with coronary heart disease (CHD), diabetes and colon cancer, whereas the 'prudent' pattern is inversely associated with CHD and colon cancer.
SEP and work control
Three indicators of SEP were used in this study. Years of education and current occupation are likely to be accurately reported. In the case of immigrants, number of years of education may not represent the same as in the general population, and may be differently related to current occupation. However, this would have affected only a small number of participants. Self-reported personal income is more vulnerable to bias, and its effect is likely to be modulated by household composition and household income. Thus, we adjusted for household composition in the multivariate analyses. Possible inaccuracy in income, as well as the lower attendance rate among low SEP groups, may have led to an underestimation of socioeconomic differences in dietary habits. All three indicators of SEP were related to the Western and the prudent food pattern, either crude or adjusted. This confirms previous research (Johansson et al., 1999; Irala-Estevez et al., 2000; Mishra et al., 2002; Perrin et al., 2002; Engeset et al., 2005; Lallukka et al., 2007) , indicating that people in higher educational and occupational groups have an overall healthier diet, with education being the strongest predictor of a healthy diet. That there was no significant association between the Western pattern and education in crude analyses is likely to be due to age-and gender variations in diet (Hjartaker and Lund, 1998; Wandel and Fagerli, 1999) . The effect of occupation was partly explained by educational level, however, more strongly among women than men. In the full multivariate model among women, only the self-employed had higher odds than manual workers of being in the high tertile of the prudent food pattern. Thus, occupation seemed to be more important for eating habits among men than women.
The self-employed do not fit into an occupational hierarchy, but may rather represent more freedom in the work situation. Having control over own work situation increases the opportunity to choose place and time to eat and thereby also the types of food. A perception of having control over work may spill over to other areas of life, giving people a general feeling of more control and opportunities to make healthy food choices. A prudent food pattern, characterized by higher intakes of vegetables, fish and fruit, can be more time consuming to prepare than other meals, making a more flexible time schedule a predictor of opportunity for frequent consumption of these items. This spill over effect from work to private life has been studied qualitatively in the United States (Devine et al., 2003; Devine et al., 2006) . The investigators found that many employees, both women and men, felt that lack of time was a barrier to provide adequate and healthy food for themselves and their families because of long or inconvenient working hours and inflexible schedules. In this study, work control was especially important for dietary habits among women. This supports previous findings of a study carried out in Finland of a significant association between high work control and a healthy diet among women but not men (Lallukka et al., 2004) . Stallone et al. (1997) analysed data from the Whitehall II Study and found that low energy reporting (here o1.2 times calculated BMR) was associated with lower employment grade, and the proportions underreporting ranged from almost 20% among those with higher employment status to close to 50% among those with low employment status. Underreporting of energy most probably concerns foods rich in fat, which would correspond to the Western food pattern in this study. If the proportion of low energy reporting follows the same socioeconomic patterns in our data as in the Whitehall II study, the true proportions with high intake of a Western food pattern are likely to be higher, especially in lower SEP groups, making the social inequalities found in diet even wider.
Conclusion
Four distinct food patterns were discerned in this study among adult, working women and men in Oslo, and these were called Western, prudent, traditional and sweet. The three SEP indicators were in different ways related to the food patterns, but the effect of occupation and income was partly explained by years of education, especially among women. Occupation seemed to be more important for eating habits among men than women. Women with high degree of work control were less likely to have Western, and more likely to have a prudent food pattern, than those who had low control. This study highlights the importance of the work situation for eating habits, especially among women. was used. All authors contributed in the conception and the writing of the article. Statistical analyses were executed by MKRK.
